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(54) yCTPOflCTBO flJW YCTAHOBKH IU1ACTU- 
Pfl B OBCAflHOB TPyBE 
(57) HsoOpeTeHHe othochtch k toxhhk© 
noAaeMHoro penoHTa ckbsjchhij k npw 
HaaKaneHo jy** BOccTaHOBneima repne~ 
THaauHH oOca^Hhoc kqhohh HetfTHHbCC, bo- 
AHHboc h raaoBhix ckbbjkhh. Uexib - noau- 
meHKe HaAGJtHocTH paOora yerpoftcTBa 
3a cmct npeAOTBpa^eHHji aaiuiHHHBamt* 
npo^HJibKboc Kouycuboc ynopoa 9 b rofcpH- 
pcfi&HHOM imacTwpe (rn) 3 npH oAHOBpe- 
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MCIIHOM yiipOlueHHH ero KO IC . nyKIUIH . 

YcTpoiicTBO conepmuT no/iyio u.~a»iry < IHIJ > 

1 c pnmia/ibHMMH otpcpcthhmh 2 m pac- 
nonoxeHiibte b nojiocTH m 3 naTpy6xa 
ynopbi 9. Ho kohubm uhjiiihaphmcckhx 
yvacTKoe ni 3 pasMetneHbi hhkhhh aecr- 

KO CBH3aHHblfi C ITHI 1 H BepXHHft y3Jlbl 
yiUlCTIICIIIlfl (yy) A, C KOTOPWMJ! xecTKO 
coeAH!ieiibi ynopu 9. IIoa HI 3 paaMemeHa 
nopHHpywmaa ronoBKa 14, c KOTopow xe- 

CTKO CBH3ail HKXHHH KOHeil IH11 1 • HlCltHHH 

yy 4 ycTanoBJieH Ma cpe3HOM 3/ieMeHTe 

Ma nifl 1 • flOA paA"aJ«>HblMH OTBepCTHHMH 

2 nm 1 nneeT b cBoeA nonocTH nepe- 
KpwBaTenb novoKa b bhac cpc3Hoft 3a- 
rjxytDKH 10 c $HKcaTopoM. IlpH nofla^e 

XHflKOCTH BO BHyTpCHHWW IlOJIOCTb IH 3 
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corwiercfl AnnJieifMC, o6ecnennoaK)iaee 
pacaitfpcHire n npincaTHe HI 3 ao nonHoro 

KOHT3KT3 ero rO<J>pMpOBa HUGH MclCTH K 

BHyrpcMHeft CTCHKe 6caA"ow kojiohhw. 
repMeTM3anHH BuyTpeHHeft no.nocTH m 3 
o6ecnet|HBaeTCR yy 4. B mombht kphth- 
wecicoro AaaneHHH hhxhhh yy 4 onycxa- 
eTCH no flQJ 1. OAHOBpeMCHHo npn He- 
3nawHTejibH0M yBejiHMeHHM AaBJiGHHu. cpe- 
saeTCH *HKcaTop aarjiymxH 10, xoTopa* 
naAaeT b pacaiHpeiHiyib nojiocTb I1UI 1. 
Ha pacno/iojueHHyro b tteA orpaHHqiiTanb- 
Hyw KpecroBHHy. Ocso6owaeTCH xaHa/i 
ajik nepeAaMH xhakocth b ronoBxy 14. 
Pa3MemeHHwft b Heft o6paTHbift K/ianaii 15 
npH C03AaHHH A3BTC6HHH aaxpuBaeTcii • 
9 «n r 



1 

H3o6peTeHHe othocktch k TexHHxe 
noA3eNHoro penoHTa CKBaxHH, a hmghko 
k ycrpoficTBaM Ann BoccTaHOBJietmH rep- 

MeTM3aAHH o6caAHbOC KOJIOHH He4>THHbD< , 
BOAHHUX H raSOBbK CKBaJKHH * 

Uejib H3o6peTenMH - noEumcHHe Ha- 
AexuocTM paGoTbi ycTpoftCTBa 3a cueT 
npeAOTspameHKH aaxAHtntBaKHK ynopoB 
b cuiacTbipe npH oahodp ene hhom ynpo- 

tqeHMH CrO XOHCTpyXUfHH • 

Ha <i>Hr. 1 H3o6pameH rcxfrpHpoBaHHtitt 

nnaCTbTpb C AHJJHHApmeCKHMH KOHue- 

BbiMH ynacTxaMH; Ha #Hr. 2 - paapea 
A-A Ha fcHr. 1; Ha 4>Hr. 3 - paapea 
B-B Ha <twr. 1; Ha <t»Hr» 4 - ycTpoftcTBo 
b c6ope c anacTbipeM, oGtquft bha; Ha 
tjwr . 5 - nonooceHHe nnacTupH noc/ie 
rHAPaajiHHecKoro bosa^hctbhh iia nna- 
CTbipb; Ha <t>Hr. 6 - to xe 9 nocne cpe- 
sa HHXHero yana yiuioTHCHHH; Ha <frHr.7 - 
to ie t npH ero KanHGpoBxe AopHHpyio- 
meft roAOBKoft b HanajibHWH nepHOA; H a 
<Jwr. 8 - nonoxeHHe nepexpbiBaTejui no- 
Toxa B MOMCHT pacnzHpeHHH anacTwpa 
nfAPaBJiHqecKKM BoaAeftCTBHeMj na 
4»nr. 9 - to me, nocne ero cpe3a t pas- 

p«3, 

yCTpOHCTBO COCT0HT H3 nanofi IDTaH- 
ril 1 C paAJiaJlbHbMH OTBepCTHHMH 2, 

pacnonoaceHHWMH BiiyrpH ro^pHpoaaHHoro 
aaacTwpH 3 # yajioB 4 ynjioTiieHHH, 3a- 
KpenJietiHMx Ha nonoH nrraHre 1 b KOHue- 

BbLX lUL'UIHApHqeCKHX MaCTHX ro4>pnpoBaH- 



Horo nnacTbipn 3 h coctohiuhx H3 xojib- 
qeBboc anacTHMHbix BTyjiox 5, »ianieo6- 
paaHboc ManneT 6, orpaHHiHTenn 7 m 

^ cpeaKoro orpaHHMHTejiH 8, pa3Me^eHHwx 
BMe roffepHpOBaHiioro nAacTbipn 3 3a y3- 
iiaMH 4 ynjiOTiieHHH, npo^HJibHbxx xoHyc- 
Hbcc ynopoB 9, pacnonoxeHHboc Ha nepe- 
xoAax ot ro4»pHpoBaHHoft k ahjihhaph— 

f0 qecxoft nosepxHocTH n/iacTupn 3 c o6ec- 
neueKHeM HenoABKXHoro nonoxeHHB nna- 
cTupn npH cnycxe b CKBaxHHy h coaAa- 
hhh ycjioBHH pjM padHemeHHH yruioTHH- 
TenbHboc oneMeHTOB Bwnie yriopos b ah- 

15 jiHHAPHwecxHx uacTJix nnacTupH, nepe- 
KpuraaTejifl noToxa b BHAe cpe3Hofi 3a- 
rjiyniKH 10 c <fHKcaTopoM 11, ycTaHOB- 
AeHHbtx b nonofi nrraHre 1 noA ee pa- 
AHaAbHWMH OTBepCTHHMH, orpaHHUHTenb- 

20 hoh KpecTOBHHbi 12, pacnonoxeHHofi b 
pacumpeHHoft nonocTH 13 orraHrH 1, Aop- 
HHpyKu^eH rHApaBJiH^ecKOH toaobxh 14, 
3aKpeimeHHOM Ha HKxneM KOHue nanort 
ujTaHTH 1, h oOpaTHoro xjianaHa 15, 

25 paaMemeHHoro b rHApaBAHHecxofl Aop- 
HHpywiqeH , ronosxe 14* 

ycTpoftCTBo cnycxaeTCH Ha HacocHo- 
KOMnpeccopKboc Tpy6ax 16 k Mecry 17 
Ae4»eKTa o(5caAHofl TpyOw 18. 

3C ycTpoftcTBo paOoTaeT cACAywmHM 06- 
paaoM. 

Ilocne cnycxa ycTpOHCTBd b cOope 
c njiacTbipeM Ha HacocHo-KOMnpeccop- 
Hboc TpyOax 16 b ck BaxcHHy k mcctv 17 
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A':i>CKT3 B o6caA»Oft KOJlOHlie 16 HO HO" 

ji • onTaHre 1 Mepea panHajtbiibie ot- 
ai-i ctmk 2 eo b h y tp e h hwk) nonocTb ruia- 

CTbipH 3 nOA3IOT XllAKOCTb h co3Aa»°T 

rwpaanHuecKoe Aaaneime, oGecneMHBa- 
wmee pacnmpeHHe h npH*aTKe nnacTwpfl 
AO nonHoro xoiiTaxTa ero rofcpupoBaHHort 
yacTH k BHVTpeHHeft cTenxe oocaAHofl 
r.onoMHU. 

repHeTMsauHH BnyTpeHHeft nonocTH 
nnacTbjpH npn cosAaHHH flaBJieHHH o6ec- 
neMMaaercfl 3a c«t y3JioB 4 ynnoTHe- 
hhh, pacnoJioxeHHbK no xoHuan nnacTbi- 
pn b muiHHAPHuecKKx *tacTHx« IlpKMeM 
nepBOKaqaJibHo repMeTHaauMfl oOecne- 
WBaeTCH Mamco6pa3KUMM MaHxeTaMH 6, 
a npn pocTe asbjichhh HaA«HocTb rep- 

MSTH3at|KK AOnCWXHHTCnbMO nOBbdiaeTCH 

3nacTHqHbtMH BTynxaMH 5, xoTopwe hoa 
bo3acActbmcm a^b/ichhh , nepeMemancb 
coBnecTHo c yameoCpasHMMH MafotcTaMH 
b oceBOM HanpaBJieHHH no orraHre 1, 
cxKM3J0TCfl 9 aB paAHanbHOM HanpaBJieHHH ■ 
no AHdMCTpy yBCjuwMBawTCK t npoiHo koh- 
TaKTHpyn c UHnHHAPHnecxoA noaepxHo- 
cTb» ruiacTbipH c OAHOBpeneHHbiM cro 
pacnxHpeHHeN npH pocre AaaneHHH ao 
KpHtmecxoro MoneHTa. B momcht HacTy- 
ruieHKfl KpHtwecKoro (pacqcTHoro) 
AasjieKHH cpesaeTCH orpamiwrenb (mat*- 
6a) 8 h kkxhhh ysen 4 ynnoTHeHHH ne- 
peMemaeTCH no nonoft mTaHre bhhs. 0a~ 
KOBpeMeHHo npH HeaHauHTenbHOM (pac- 
tieTHOM) yBeraweHHM AaaneHHH cpesaeT- 
ch (JiHKcaTop 11 nepexpusaTejia noToxa 
cpesHofl sarnymxH 10, xoTopan naAaer 
b pacmHpeimyio nonocTb 13 Ha orpamr- 
nMTeJibHyw xpecTOBHHy 12, ocBo6a*AaH 
xaHaji a^h ncpcAaw xhakocth b rKApas- 
jTH^xecxyio Aoprapyouyw ronoBxy 14, 06- 
paTKbift KJianaH 15 npa cosAannn AaBJie- 
khh a AopftHpymneft ranosxe 3axptiBaeT- 

CH. 

npouecc pa3 BajibuoB kh mmHHAPHyec- 
xHx xohaob nnacTbipn h xamiflpoBXH no 
saeft ero AHMHe ocymecTBnneTCH nyTeM 
npoTHrHBaHHH noA AaencHHeM rHAPaB- 
jiHuecxoft Aopiwpyiotnefl tojiobkoh npn 
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noA*beMe HacocHo-KOMnpeccopnwx TpyC 
Ha noBepxHocTH. TaK xax iionan nrran- 
ra 1 HMeeT paAnaJibiute otbcpctiih 2 c 

BhWOAOM JKHAKOCTH B CKBaTKHJiy f TO nOA~ 

5 A^pxaHHe HeoSxoAHMoro jx&BneHHH b ycr- 
pOHCTBe npH paasaJibuoBKe kohuob h 
xa/iH6poBxe nnacTwpa uecneqHBaeTcn 
3a c*jeT yBenHqcHHH. npoH3BOAHTenbHo- 

yQ cth Hacoca* 

KariH6poBxy nnacTbrpn mojcho noBTo- 
pHTb MHoroKpaTHbiMM npoxoAaMH THAPaB- 
mmeexoft AOpHMpyw^efi toaobxh, npH 
3TOM cnycx toaobxh b ncxoAHoe noiio- 

t5 xeHHe OCymCCTBAHCTC« 6C3 M36yTOMHOrO 

AaaneHHH mhakocth b CHcreMe. 

Ilocne oxoHnaKHH npouecca ycTaHOB- 
xh nnacTbipn H36brro^Hoe. AasneKHe b 

CHCT6H8 CHHMaeTCH H yCTpOftCTBO nOA* 

2Q HHMaeTCH Ha noBepxHocTb, npH 3T0M 

CJIHB HHAKOCTH H3 Tpy6 OCymeCTBAHCTCH 

qepes paAHanbHbie otbcpcthh 2 ycrpofl- 

CTBa* 

25 

$ o p m y n a H3o6pereHHH 

ycTpoftCTBo ahh ycTaHOBXH nnacTbipn 
b o6caAHofl Tpyfie, coAepxamee nonyw 
30 nrraHry c paAHanbHbiMH oTBepcTHHMH, 
ro4»pHpoBaHHbtft nnacTbtpb c uhjihhaph"^ 
secKHMH y^acTxaMH no kohi^m ahh pas- 
MemeHHH sepxHero, xecrrxo CBH3'aHHoro 
c noJtoA BTaHroft, h HKxnero y3noB 
ynnoTHe hhh , pacnonoxeHHbie b nonocTH 
nnacTbipH ynopu, xecrxo CBH3aHHbie c 
ysnaMH ynnoTHeHHH, h pa3MemeHHyxt noA 
nnacTbipeM Aoj>HHpywmy» roiiosxy, o t- 
AHiawmeecH tcm, mto, c ue- 
An Jib» noBbnaeHHa HaA«HocTH paOoTW ycT- 
poftcTBa aa cuer npeAOTBpa^eHHH sa- 
KiiHHHsaHHH ynopoB b nnacTupe np« oa- 
HOBpeMeHHOM ynpotneHKH ero xoHCTpyx- • 
LOiH, HmHHft ysen ynnoTHeHHH ycTanoB- 
neH Ha cpesHOM aneMeHTe na nonoft 
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urraHre, nocneAHHH xecTXO CBHsaHa hhx- 

HHM KOHUOM C AOpHMpyW^eft TOAOBKOft H 

HMeeT b CBoeft nonocTH noA paAHanbHbt- 
mh OTBepcTHHMH nepexpuBaTejib noToxa* 
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(54) A DEVICE FOR PLACING A 
PATCH IN A CASING 
(57) The invention relates to well 
servicing technology and is designed to 
restore leaktight sealing of casing in oil, 
water, and gas wells. The aim is to 
improve the reliability of operation of the 
device by preventing jamming of shaped 
conical stops 9 in corrugated patch 3 
while at the same time 
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[see original Russian for figure] 



Fig. 4 
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simplifying its design. The device contains 
a hollow rod 1 with radial holes 2 and 
stops 9, the stops being disposed in the 
cavity of sleeve corrugated patch 3. At the 
ends of the cylindrical portions of 
corrugated patch 3 are disposed a lower 
packing assembly 4, that is rigidly 
connected with hollow rod 1, and an 
upper packing assembly 4, where stops 9 
are rigidly connected with packing 
assemblies 4. Under corrugated patch 3 is 
disposed coring head 14, with which the 
lower end of hollow rod 1 is rigidly 
connected. Lower packing assembly 4 is 
mounted on a shear member on hollow 
rod 1. Under radial holes 2, hollow rod 1 
in its cavity has a flow shutoff assembly in 
the form of a shear blind flange 1 0 with 
locking device. When fluid is delivered 
into the inner cavity of corrugated 
patch 3, 



pressure is created, ensuring expansion 
and squeezing of corrugated patch 3 until 
its corrugated part makes complete 
contact against the inner wall of the 
casing. Leaktight sealing of the inner 
cavity of corrugated patch 3 is provided 
by packing assemblies 4. At the critical 
pressure, lower packing assembly 4 drops 
along hollow rod 1. At the same time, 
with a slight increase in pressure, the 
locking device of blind flange 10 is 
sheared off, and the flange falls into the 
widened cavity of hollow rod 1 to the 
limit stop cross member disposed in it. 
The channel for transfer of fluid to head 
14 is unblocked. Check valve 15 
disposed therein is closed when the 
pressure is created. 9 drawings. 



1 

The invention relates to well servicing technology, and specifically to devices for 
restoring leaktight sealing of casing in oil, water, and gas wells. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing jamming of the stops in the patch while at the same time simplifying i ts design. 

Fig. 1 shows the corrugated patch with cylindrical terminal portions; Fig. 2 shows a 
sectional view of the A — A section in Fig. 1; Fig. 3 shows a sectional view of the B — B 
section in Fig. 1; Fig. 4 shows the device assembled with the patch, general view; Fig. 5 shows 
the position of the patch after hydraulic action on the patch; Fig. 6 shows the same, after the 
lower packing assembly has sheared off; Fig. 7 shows the same, during its sizing by the coring 
head in the initial period; Fig. 8 shows the position of the flow shutoff at the time the patch is 
being expanded by hydraulic action; Fig. 9 shows a cutaway view of the same, after it is 
sheared off 

The device consists of a hollow rod 1 with radial holes 2, disposed inside corrugated 
patch 3, packing assemblies 4 that are secured on hollow rod 1 in the terminal cylindrical parts 
of corrugated 
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patch 3 and consist of elastic ring bushings 5, cup seals 6, limit stop 7 and shear limit stop 8 
that are disposed exterior to corrugated patch 3 beyond packing assemblies 4, shaped conical 
stops 9 that are disposed in the transitional areas from corrugated to cylindrical surface on 
patch 3, in order to ensure that the patch remains in a fixed position during lowering into the 
well and to create conditions for disposition of the packing elements above the stops in the 
cylindrical parts of the patch, a flow shutofF assembly in the form of shear blind flange 10 with 
locking device 1 1, mounted in hollow rod 1 under its radial holes, limit stop cross member 12 
that is disposed in the widened cavity 13 of rod 1, hydraulic coring head 14 that is secured to 
the lower end of hollow rod 1, and check valve 15 that is disposed in hydraulic coring head 
14. 

The device is lowered on tubing 16 to the location 17 of the defect in casing 18. 
The device operates as follows. 

After the device, assembled with the patch, is lowered on tubing 16 into the well to the 
location 17 
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of the defect in casing 16, fluid is delivered along hollow rod 1 through radial holes 2 to the 
inner cavity of patch 3 and hydraulic pressure is created, ensuring expansion and squeezing of 
the patch until its corrugated part makes complete contact against the inner wall of the casing. 

Leaktight sealing of the inner cavity of the patch with creation of pressure is ensured 
by packing assemblies 4, disposed at the ends of the patch in the cylindrical parts. In this case, 
initially leaktight sealing is ensured by cup seals 6, and as the pressure increases, the reliability 
of the leaktight sealing is additionally improved by elastic bushings 5, which under pressure 
move together with the cups in the axial direction along rod 1, are compressed, and expand in 
the radial direction along the diameter, making tight contact with the cylindrical surface of the 
patch with its simultaneous expansion as the pressure increases up to the critical value. At the 
moment the critical (calculated) pressure is reached, limit stop (collar) 8 is sheared off and 
lower packing assembly 4 moves downward along the hollow rod. At the same time, with a 
slight (calculated) increase in pressure, locking device 1 1 of the flow shutoff assembly, shear 
blind flange 10, is sheared off and the flange drops into widened cavity 13 onto limit stop 
cross member 12, unblocking the channel for transfer of fluid to hydraulic coring head 14. 
When pressure is created in the coring head, check valve 1 5 is closed. 

The process of expanding the cylindrical ends of the patch and sizing the patch along 
its entire length is carried out by pulling the hydraulic coring head through under pressure as 
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the tubing is lifted to the surface. Since hollow rod 1 has radial holes 2 with exit of fluid into 
the well, maintenance of the necessary pressure in the device while expanding the ends and 
sizing the patch is ensured by increasing pump output. 

Sizing of the patch may be repeated by multiple passes of the hydraulic coring head, 
where lowering of the head into the initial position is accomplished without excess pressure of 
the fluid in the system. 

After the process of patch placement is finished, the excess pressure in the system is 
released and the device is lifted to the surface, where the fluid is drained from the pipes 
through radial holes 2 of the device. 

Claim 

A device for placing a patch in casing, containing a hollow rod with radial holes, a 
comigated patch with cylindrical portions at the ends for disposition of an upper packing 
assembly that is rigidly connected with the hollow rod and a lower packing assembly, supports 
that are disposed in the cavity of the patch and are rigidly connected with the packing 
assemblies, and a coring head that is disposed under the patch, distinguished by the fact that, 
with the aim of improving the reliability of operation of the device by preventing jamming of 
the supports in the patch while simultaneously simplifying its design, the lower packing 
assembly is mounted on a shear member on the hollow rod, the latter is rigidly connected by 
the lower end with the coring head and has a flow shutofF assembly in its cavity, under the 
radial holes. 
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[see Russian original for figure] 
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Fig. 1 
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Russian original for figure] [ se e Russian original for figure] 
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[see Russian original for figure] 



Fig. 5 
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[see Russian original for figure] [see Russian original for figure] 



Fig. 6 Fig ? 
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[see Russian original for figure] [see Russian original for figure] 



Fig. 8 Fig, 9 
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